Abstract. The diameter of the preovulatory follicle (POF) and its effects on subsequent corpus luteum (CL) size and conception were studied in 38 lactating indigenous cycling buffaloes in the Mymensingh district of Bangladesh. Body condition score (BCS) at estrus was estimated for the buffaloes. The buffaloes were synchronized with two injections of a synthetic analogue of PGF2 α administered 11 days apart. Transrectal ultrasonography was carried out at estrus and on days 5, 9, 12 and 16 post ovulation to determine the POF and successive CL size. Pregnancy was confirmed by ultrasound examination on day 40-45 post ovulation. Twenty one (55.3%) buffaloes were diagnosed as pregnant. The conception rates of thin (BCS ≤2.0), good (BCS 2.5-3.5) and fat (BCS >3.5) buffaloes were 7.7, 88.2 and 62.5% (χ 2 = 19.54; P<0.05), respectively. The mean diameter of the POF at estrus was larger (P<0.01) in buffaloes that ultimately were diagnosed as pregnant compared with their nonpregnant counterparts (13.7 ± 0.3 vs. 11.2 ± 0.5 mm, respectively). The conception rates of buffaloes having small (9 to ≤ 12 mm), medium (>12 to ≤14 mm) and large (>14 to 16 mm) POFs at estrus were 9.1, 70.0 and 85.7% (χ 2 = 13.87, P<0.01), respectively. On day 5 post ovulation, CL size was positively correlated (CL: r=.74, P<0.01) with POF diameter. Retrospective analysis revealed that on day 5 post ovulation, the pregnant buffaloes had higher (P<0.01) post ovulation CL sizes than their nonpregnant counterparts (15.6 vs. 11.8 mm). Similarly, on day 9 post ovulation, the difference in CL size (14.3 vs. 13.6 mm) between pregnant and nonpregnant buffaloes was significant (P<0.05). In conclusion, the diameter of the POF in buffaloes has a positive impact on the size of the post ovulation CL and conception. Key words: Corpus luteum (CL), Preovulatory follicle (POF), Water buffalo (J. Reprod. Dev. 58: [219][220][221][222] 2012) T he preovulatory follicle (POF) is the prime structure behind the endocrinology of estrus in buffaloes that produces substantial amounts of estradiol. A positive correlation exists between the diameter of the POF and plasma estradiol concentration and the subsequent pregnancy rate in cattle [1, 2] . It is speculated that the POF diameter is important for the subsequent development of the corpus luteum (CL) and hence conception in buffaloes. A larger POF may generate a larger CL that secretes more progesterone and thereby have a positive effect on pregnancy recognition and pregnancy rates in cattle [3, 4] . On the other hand, others have reported absence of correlation [5] or negative correlation [6] between POF diameter and pregnancy outcome. For successful pregnancy, the preovulatory follicle and subsequent luteal size may be important in the indigenous buffaloes. But reports on such work in indigenous buffalo of Bangladesh are not available in the literature. So, it is important to investigate the relationship of POF size and subsequent CL size and pregnancy rate. Use of ultrasonic imaging of ovarian follicular and luteal development has greatly enhanced our understanding of reproductive physiology in cattle
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he preovulatory follicle (POF) is the prime structure behind the endocrinology of estrus in buffaloes that produces substantial amounts of estradiol. A positive correlation exists between the diameter of the POF and plasma estradiol concentration and the subsequent pregnancy rate in cattle [1, 2] . It is speculated that the POF diameter is important for the subsequent development of the corpus luteum (CL) and hence conception in buffaloes. A larger POF may generate a larger CL that secretes more progesterone and thereby have a positive effect on pregnancy recognition and pregnancy rates in cattle [3, 4] . On the other hand, others have reported absence of correlation [5] or negative correlation [6] between POF diameter and pregnancy outcome. For successful pregnancy, the preovulatory follicle and subsequent luteal size may be important in the indigenous buffaloes. But reports on such work in indigenous buffalo of Bangladesh are not available in the literature. So, it is important to investigate the relationship of POF size and subsequent CL size and pregnancy rate. Use of ultrasonic imaging of ovarian follicular and luteal development has greatly enhanced our understanding of reproductive physiology in cattle [7] and buffaloes [8] . With the availability of portable ultrasound machines such on-farm studies are now possible in Bangladesh. So, the determination of follicular size in relation with luteal diameter in buffaloes will be a step to improve reproductive management of buffaloes. Therefore, the present study was conducted to investigate the relationship of POF diameter at estrus with subsequent luteal size and pregnancy in buffaloes.
Materials and Methods
The present study was conducted in the Field Fertility Clinic Laboratory (FFC), Department of the Surgery and Obstetrics, Bangladesh Agricultural University, Mymensingh (BAU), Bangladesh.
Animal selection and management
In total, 38 lactating and cyclic indigenous river-type buffaloes were selected from Kanihari Union and the BAU dairy farm. The buffaloes were reared in a semi-intensive system. They were fed rice straw, concentrate mixture, cut-and-carry grass and milling by-products according to their body weight and milk production. Visual inspection of estrus sign and mating with a fertile buffalo bull were regular practice.
Experimental design
The design of the experiment is illustrated in Fig. 1 . Estrus in the buffaloes was synchronized by using two injections of Dinoprost ® (Dinoprost ® BP 5 mg as Trometamol, Techno Drugs, Narsindi, Bangladesh) at 11 days apart. Before onset of the synchronization protocol, all buffalos were examined by using ultrasonography to determine the presence of a CL to make sure that the buffaloes were cyclic. Seventy-two hours after the second PGF2α injection, signs of induced estrus were observed by introducing a buffalo bull, visual inspection and sometimes rectal palpation. The buffaloes were mated with a buffalo bull after the second injection of PGF2α. Each mating was checked carefully to make sure that all the buffaloes were bred.
Determination of body condition score (BCS) in buffaloes
Body condition was evaluated and scored on a scale from 1 to 5 in 0.5 increments according to the method described previously [9] . Briefly a BCS of 1 stands for emaciated animals; a BCS of 2 indicates a dorsal spine that is pointed to the touch, with the hips, pins, tailhead and ribs being prominent, usually individually; a BCS of 3 represents those buffaloes whose ribs are usually visible, with little fat cover, and dorsal spines are barely visible; a BCS of 4 is for animal that are smooth and well covered, but with no marked fat deposits; and a BCS of 5 is for heavy deposits of fat clearly visible on the tailhead and brisket, with the dorsal spines, ribs, hooks and pins fully covered and unable to be felt even with firm pressure.
Ultrasonographic evaluation
B-mode real-time ultrasonography (Tringa Linear VET ® , Esaote Pie Medical, Genova, Italy) was used transrectally to examine ovaries (POF and CL size) and pregnancy. After adequate restraining, the scanner was placed at a sensible distance from the buffalo on the side opposite to the operator's arm engaged in rectal palpation. The transducer face was lubricated with a suitable coupling medium (Ultrsonic Gel ® for Medical use, 250 mg) and was usually covered by a lubricated plastic sleeve before insertion. The transducer was then progressed cranially along the rectal floor to overlie the reproductive tract. The diameter of the POF was measured on the day of estrus prior to mating. Ovulation was determined 24 hours after breeding by checking for disappearance of the POF, which was identified before mating. The subsequent CL diameter was examined at day 5, day 9, day 12 and day 16 post ovulation. The buffaloes were examined for pregnancy diagnosis between 40 and 45 days after breeding.
Statistical analysis
Numerical data are presented as mean ± SE. The Independent Sample (Unpaired) T-Test was employed to compare the POF diameter and post-ovulation luteal sizes of pregnant and nonpregnant buffaloes. Correlation coefficients were analyzed between (a) POF diameter and BCS at estrus; (b) POF and CL diameter on day 5, day 9, day 12 and day 16 post ovulation; and (c) between POF size and the size of the CL at day 5. Conception rate was defined as the number of buffaloes diagnosed as pregnant on day 40-45 post ovulation divided by the number of buffaloes inseminated. Effect of diameter based categorization of the POF on conception rate was determined by Chi-square analysis. Differences at a p-value of less than 5% (P<0.05) were considered statistically significant. All statistical analyses were performed using the Statistical Package for the Social Sciences (SPSS, 16.0 versions) software for Windows.
Results
All buffaloes responded to the estrus synchronization treatment and showed estrus signs between 65-70 h after the second PGF2α injection. Twenty one (55.3%) buffaloes were diagnosed as pregnant on day 40-45 post ovulation by transrectal ultrasonography.
Effect of BCS at estrus on pregnancy rate of buffaloes
The conception rates of thin (BCS ≤2.0), good (BCS 2.5-3.5) and fat/over-conditioned (BCS >3.5) buffaloes were 7.7, 88.2 and 62.5%, respectively. The differences in the conception rates between the BCS groups were significant (χ 2 = 19.54; P<0.05).
POF diameter and conception rate of buffaloes
Ovarian parameters of the buffaloes are shown in Table 1 . The mean diameter of the POF on the day of estrus was larger (P<0.01) in buffaloes that ultimately were diagnosed as pregnant than in the nonpregnant buffaloes (13.7 ± 0.31 vs. 11.2 ± 0.53 mm, respectively; Table 1 ). The conception rates of the buffaloes with small (9 to ≤ 12 mm), medium (>12 to ≤14 mm) and large (>14 to 16 mm) POFs at estrus were 9.1, 70.0 and 85.7%, respectively. The differences between the POF groups were significant (χ 2 = 13.87, P<0.01).
POF diameter, and subsequent luteal (CL) size and pregnancy
The diameter of the POF at estrus correlated significantly with the diameter of the CL at day 5 after ovulation (CL: r=.74, P<0.01). Retrospective analysis revealed that on day 5, the pregnant buffaloes had a larger CL diameter (P<0.01) than the nonpregnant buffaloes (15.6 vs. 11.8 mm). Similarly, on day 9 post ovulation, the difference in CL size between pregnant and nonpregnant buffaloes was significant (14.3 vs. 13.6 mm, P<0.05) as shown in Table 1 . The relationship between POF diameter and CL size at days 5 and 9 in buffaloes is shown in Fig. 2 .
Discussion

Relationship between BCS at estrus and pregnancy success
Conception rate was higher in buffaloes with a good body condition (BCS 2.5-3.5) than in buffaloes that were thin (BCS ≤2.0) or overconditioned (BCS >3.5) in the present study. BCS at estrus was positively correlated with the conception rate [10] . Campanile et al. [11] did not find such relationship between BCS at breeding and pregnancy outcome. They interpreted the lack of an apparent relationship as suggesting that the effects of nutrition and metabolic status on fertility in female buffaloes can be influenced by photoperiod. Moreover, BCS at the beginning of the breeding period and at estrus affected estrus manifestation but did not affect conception rate of buffaloes [12] .
Relationship between the POF and pregnancy success
A larger POF was more competent to establish pregnancy in water buffaloes in the present study. Similar observations were reported by several investigators [13, 14] . Several reports in dairy cattle have also demonstrated positive association between POF size and subsequent conception rate [15, 16] . Moreover, GnRH-induced ovulation of a 14.5 mm follicle was more capable of establishing pregnancy than a 10.3 mm follicle [17] . In contrast, an inverse relationship was also observed between POF diameter and embryo survival [6, 18] . These studies were conducted on beef heifers; so, variation in findings compared with the present study may be due to a species difference. Moreover, use of natural insemination in this study instead of artificial insemination may be one of the causes of differences.
Relationship between the POF and the subsequent CL and pregnancy
A larger POF yielded a larger CL on day 5 and day 9 post ovulation and had a positive influence on successful pregnancy. Retrospectively, the pregnant buffaloes had a higher post-ovulation luteal size on day 5 and day 9 than their nonpregnant counterparts. Perry et al. [17] also found that a large POF is responsible for a large CL as well as a successful pregnancy. These findings support the theory established by the studies in dairy cattle that a large POF generates a large CL [16, 19] . It is likely that fewer cells are present in smaller POFs, which may yield fewer luteal cells subsequent to ovulation compared with larger POFs [20, 21] . On the other hand, some recent studies have failed to observe the correlation of POF diameter with the subsequent CL diameter [6, 22] . However, the CL diameter was similar in pregnant and nonpregnant buffaloes on day 12 and day 16 post ovulation in the present study. However, a buffalo having a 16 mm POF at estrus failed to become pregnant, which may have been due to either early embryonic mortality [23, 24] or a fault related to insemination.
Postpartum buffaloes having a good BCS (2.5-3.5) are more likely to get pregnant than thin (≤2.0) and overconditioned (>3.5) buffaloes. Maintaining a good BCS is, therefore, an important aspect for successful reproduction in water buffaloes. A larger POF is more capable of establishing pregnancy in buffaloes than a smaller one because it yields a larger CL on day 5 and day 9 post ovulation. Another study is currently being performed to evaluate the potential factors related with POF and subsequent CL size in water buffaloes. 
